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Relevance of Japanese patent application publication No . 2000-187076 
to the present invention 

Japanese patent application publication No. 2000-18707 6 has 
relevance to the present invention because of the following reasons. 

1. Japanese patent application publication No. 2000-187076 
relates to a light wave distance measuring system of non-prism type 
without using a reflection prism (See paragraph [Problem (s) to be 
.Solved by the Invention] in the computers-generated translation) . 

2. An optical axis of a projection optical system is arranged 
in parallel to an optical axis of a photodetection optical system 
(See Paragraph [0006] in the computer-generated translation) . 

3. Japanese patent application publication No. 2000-187076 
solves such problems that^ in measurement at near distance, 
measurement cannot be made because an image-forming position is 
deviated from an optical axis (See paragraph [0007], line 1-7, and 
paragraph [0017], line 4-8 in the computer-generated translation) . 
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(54) DISTANCE MEASURING DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a distance measuring device 
capable of measuring distance to a natural coarse surface in all 
measurement ranges within at least 30 m from the front end of a 
measuring apparatus and within the millimeter range of measuring 
accuracy. 

SOLUTION: The distance measuring device is provided with a visible 
measuring light flux 1 1 caused by a semiconductor laser 10. a 
collimator objective lens 1 2 for collimating the measuring light flux 
1 1 in the direction of the light axis 13. a circuit device for 
modulating the measurement light beam, a light reception objective 
lens 1 5 for allowing a light reception device to receive and image 
the measurement light flux 11. a light beam turning device 28 
capable of switching for causing an internal reference path between 
the semiconductor laser 10 and the reception device, and an 
electronic evaluation circuit 25 for detecting the distance measured 
for the object 16 and indicating. The measuring light beam is pulse- 
modulated by an exciting pulse with the pulse width of 2 
nanosecond or less. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2>*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The visible measuring beam bunch produced by semiconductor laser (10) (1 1) The collimator objective lens 
for carrying out the collimation of the measuring beam bunch (1 1) in the direction of an optical axis (13) (12) The 
circuit apparatus for modulating a measuring beam line The light-receiving objective lens for making light-receiving 
equipment receive light and carrying out image formation of the measuring beam bunch (11) reflected with the 
object (16) which is far away (15) The electronic weighting network for detecting and displaying the distance 
measured so much on an object (16) as the beam-of^light deflector (28) in which the change for producing an 
interior reference path between semiconductor laser (10) and the aforementioned light-receiving equipment is 
possible (25) It is the distance measuring equipment equipped with the above, and a measuring beam line is 
characterized by pulse modulation being carried out by the excitation pulse of the pulse width for 2 or less ns. 
[Claim 2] (23) in which has the light pipe (17*) to which light-receiving equipment connected the optical/electrical 
converter (24). and the light pipe (170 is carrying out the multiple-^times curve about the extension mode the 
distance measuring equipment according to claim 1 characterized by things 

[Claim 3] Distance measuring equipment according to claim 1 or 2 which an electronic inclinometer (34) is formed 
and is characterized by pointing to the measurement axis in parallel with the optical axis (13) of a collimator 
objective lens (12). 

[Claim 4] A biaxial electronic inclinometer (34) is formed, point to the axis of one of these in parallel with the optical 
axis (13) of a collimator objective lens (12). and other axes are very perpendicular to this. And distance measuring 
equipment of any one publication to claims 1-3 characterized by being directed so in parallel with the field formed of 
the optical axis (13 14) of a collimator objective lens (12) and a light-receiving objective lens (15). 
[Claim 5] It is the distance measuring equipment of any one publication to claims 1-4 which a digital magnetic 
compass (35) is formed and is characterized by pointing to the direction reference direction in parallel with the 
optical axis (13) of a collimator objective lens (12). 

[Claim 6] the distance measuring equipment of any one publication to claims 3-5 characterized by sending the 
output signal of an inclinometer (34) and (or) a compass (35) to evaluation equipment (25) as an additional input 
signal 

[Claim 7] Distance measuring equipment [ active in order for the output signal of an inclinometer (34) to level the 
measuring beam bunch (1 1) by which the collimation was carried out ] according to claim 3 or 4 characterized by 
optical or being sent to a mechanical adjustment element. 

[Claim 8] Distance measuring equipment of any one publication to claims 1-7 characterized by forming the prism 
(40. 41. 43) in which a plug is possible in the measuring beam bunch (1 1) to inject. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The collimator objective lens for this invention carrying out the 
collimation of the visible measuring beam bunch produced by semiconductor laser, and the measuring beam bunch in 
the direction of an optical axis. The light-receiving objective lens for making light-receiving equipment receive light 
and carrying out image formation of the measuring beam bunch reflected with the object which is far away to the 
circuit apparatus for modulating a measuring beam line. It is related with the distance measuring equipment equipped 
with the beam-of-light deflector in which the change for producing an interior reference path between 
semiconductor laser and the aforementioned light-receiving equipment is possible, and the electronic weighting 
network for detecting and displaying the distance measured so much on an object. 
[0002] 

[Description of the Prior Art] This kind of equipment is Wild Heerbrugg AG and Schweiz. Publication It Is known from 
V.86 and "the range measurement by the operating time measurement method of geodesy-precision." This range- 
measurement method is used in order to measure the distance to an object with the natural coarse front face. For 
example, in order to survey the front face which is hard to approach like the wall of the quarry which must measure 
distance hundreds of meters or less, and cave hole formula underground facilities, and the side attachment wall of a 
tunnel, equipment using pulse formula infrared semiconductor laser diode with the radioactive big front face as the 
radiation source is used. As for pulse length, the thing for 12ns is used. The advantage of this radiation source is a . 
point that the hundreds of meters measurement distance which can be made to generate the radiation pulse of the 
high peaking capacity of several W order, consequently is needed is attained. Precision is 5 or 10mm, On the other 
hand, a fault is the comparatively large case of the order of the size of the radiating surface of the aforementioned 
laser of 300/u. The radiation lobe (Keule) of this equipment is because it has the divergence of about 2 mrad(s) and 
the flux of light cross section is therefore set to 0.1m in the case of 50m. When distance is very short, the flux of 
light cross section of this equipment has the several cm diameter It is because the objective lens of a several cm 
diameter is needed in order to emit a several W pulse output by the flux of light divergence of 2mrad. 
[0003] Since a light transmission objective lens and a light-receiving objective lens separate separately and are 
arranged, if, and in order to pile up the light transmission flux of light and the light-receiving flux of light to 10 or the 
contiguity range of 1 5m or less, you have to equip with an attachment lens. Since other faults are using the infrared 
measuring beam line, they are being unable to check the position of the actually measured object Although the 
additional laser which emits a visible ray is formed in order to make the position of an object check by looking, you 
have to position the optical axis to a light transmission optical axis so carefully. This equipment is equipped with 
electronic evaluation equipment and display, and can also be calculated by inputting an additional value through a 
keyboard. 

[0004] The distance measuring equipment which has arranged separately the light transmission objective lens and 
the light-receiving objective lens is known similarly from the German patent No. 4002356 official report. Light 
transmission equipment has electronically two laser diodes which can be switched complementary. Among those, 
one laser diode sends a light wave train to the measurement section, and the laser diode of another side sends a 
light wave train to the reference section. Both the wave trains are received by turns with the same light-receiving 
object connected to the evaluation electronic instrument It cannot read in this official report whether it is that both 
laser diodes emit the light The range measured is indicated to be 2 or 10m, and it alms at making the accuracy of 
measurement into the range of several mm. 

[0005] Magazine It is Sick GmbH by "Industrie" 11 /92. and the octavus page from the 6th page. The range- 
measurement machine DME 2000 of a shrine is indicated. This range-measurement machine is based on the optical- 
ranging method which used operating time measurement as the base, and operates by two semiconductor laser 
diodes which emit the light Laser diode generates a required light transmission beam of light, and while it had 
collimator optical system sends the reference signal which needs the 2nd laser diode to a direct light-receiving 
object The light transmission flux of light and the light-receiving flux of light are arranged mutually at the same axle, 
and only one objective lens equipped with the comparatively big path as a result is used. The measurement distance 
over a natural coarse front face is 0.1 or 2m. and the path of the light spot is about 3mm. To a comparatively far 
object 130m or less, if. you have to attach the reflective foil in the object measured. In the case of this distance, the 
path of the light spot is about 250mm. In relation to the light transmission optical system and light-receiving optical 
system of the same axle, the pin photodiode of a comparatively big area is used as a light-receiving object Although 



the overlap of the light-receiving beam-of-Iight lobe which this emits strongly, and the light transmission flux of light 
is given and distance 0.1m or less can be measured as a result, if you have no additional reflector, a big 
measurement distance cannot be acquired according to the area of a detector being large as mentioned above. It is 
necessary to measure the coarse front face in distance 30m or less without additional preparation by the reflector 
in the construction industry especially interior business, and piping business. In the case of 1 or 2mm. emission of 
the light-receiving flux of light must have the as much as possible small accuracy of measurement demanded. It is 
because a very big noise signal will occur on a light-receiving object by receiving an ambient-light component if 
emission is large. However, if it does not pass over the overlap of the light-receiving flux of light and the light 
transmission flux of light to 1 or 2m and additional measures therefore are not taken when, as for emission of the 
small light-receiving flux of light of about 2 mrads. light transmission optical system and light-receiving optical 
system are arranged separately, the range measurement beyond this distance is impossible. 

[Problem(s) to be Solved by the Invention] p^erefore. make the technical problem of this invention into the visible 
measuring beam bunch which fully took the aim. and it has a diameter 0.5cm or less in the contiguity range. The 
visible measuring beam bunch which has 1 or a diameter 2cm or less in the distant boundary range is used. It is 
offering distance measuring equipment which makes possible range measurement to a natural coarse front face over 
all the measuring range from the first transition of a measuring instrument to at least 30m. and is in the range whose 
accuracy of measurement's is moreover a millimeter. [ 

[Means for Solving the Problem] In the equipment of the kind stated at the beginning, this technical problem is 
solved, when pulse modulation of the measuring beam line is carried out by the excitation pulse of the pulse width 
for 2 or less ns. 

[0006]jin'the distance measuring equipment by this invention, a collimator objective lens produces the measuring 
beam line which banded together strongly along with an optical axis. The optical axis of the light-receiving objective 
lens arranged horizontally [ the ] is mostly prolonged so at least in the optical axis of a collimator objective lens at 
parallel, and is in the optical axis of a collimator objective lens, and a common field. In the focus of a light-receiving 
objective lens, image formation of the measuring beam line reflected with the object in less than about 2m near is 
mostly carried out with the optical image formation system located in a line with emission of the measuring beam 
bunch which is hard to avoid comparatively densely, and the focal distance of these optical image formation 
systems. When a light-receiving beam of light concentrates on a narrow field, the on -the -strength problem on signal 
evaluation until it results in long distance remote measurement distance is not produced j 
[0007]|Towever. the image formation position of the light spot reflected with the object to a near measurement 
distance .if — lengthwise [ from a focus ] — and separating gradually so much to the optical axis of a light-receiving 
objective lens at a longitudinal direction is observed In this case, a beam of light does not carry out incidence to the 
light pipe plane of incidence arranged at the focus, but. thereby, a measurement minimum is attained. According to 
the 1st operation gestalt of this invention, light pipe plane, of incidence follows, a gap of the image formation position 
of the fight spot And the optical axis of a light-receiving objective lens is followed so much only at a longitudinal 
directionJfThere is no need for the flattery which met the optical axis. It is because there is no problem on intensity 
about the measuring beam line reflected with the nearby object And it became clear that the flattery to an exact 
image formation position produces the override of an evaluation electronic instrument By the ability of movement of 
light pipe plane of incidence to be controlled, it becomes possible to make so optimal the signal level for all 
measurement distance suit. According to so another solution to this, position fixation can be carried out light pipe 
plane of incidence can be arranged, and the measuring beam line which becomes gradually slanting when the 
distance to an object is short, and carries out incidence to a light-receiving objective lens can also be changed into 
the way of light pipe plane of incidence by the optical turn means. Also in this case, recognition that there is no 
need for an exact turn is utilized for an image formation optical target It is because there is no problem on intensity 
when the distance to an object is short. The advantage of this solution is that there may not be a move element 
into a light-receiving path. 

[0008] The operation which restricts the accuracy of measurement of the equipment by this invention originates in 
the physical property of the modulated laser beam produced in collaboration with the coarse front face measured. 
The visible ray of semiconductor laser diode is emitted as a spectrum of the equal distance spectral line (mode). 
While modulation current is acting, the wavelength in the mode and beam-of-light density (intensity) change. 
Therefore, according to wavelength, the various modulation phase lags of the laser pulse over an electric modulation 
pulse arise. In this case, the modulation phase is related to the time center of gravity tS of on-the-strength 
variations I (t) covering the radiation duration t of the laser pulse within one operation time of a modulation pulse. 
Mathematically, the time center of gravity tS is equal to the value which broke the integration value of I(t) tdt by the 
integration value of I(t) dt. In this case, the integration range is equal to laser pulse all duration. 
[0009] The modulation phase lag which changes according to wavelength can respond to the time laser pulse delay 
for 1.3 or less ns according to the kind and modulation pulse width of a modulation. The distance difference of 
corresponding appearance is 200mm or less. 

[0010] The light reflected on the coarse front face measured has group punctiform intensity distribution for the 
coherence of a laser beam. These intensity distribution are known in the name of the speckle. When a coarse front 
face is a mirror, only towards a laser beam reflecting, a speckle agrees in the various modes of a laser beam. Since 
there is various wavelength in the mode, it is not this limitation to all other directions if. Therefore, the emanating 
space which has various modulation phases spatially exists. 

[001 1] The beam of light sent to a photodetector in a light-receiving objective lens has the typical modulation 



phase. This modulation phase is produced by the average determined as the light-receiving objective lens by 
suitable intensity covering all the modulation phases of the emanating space which carries out incidence. This 
average is changed according to spec, loess structure through emanating space. That is. it changes according to the 
structure of a coarse front face. By moving an object with the front face which looks isomorphous macroscopically 
so at right angles to the measurement direction, it became clear that the range error corresponding to the 
aforementioned modulation phase change is 20mm or less. 

[0012] Moreover, it became clear that physical conditions are deterministically improvable only by pulse width 
generating the modulation of laser diode by the excitation pulse for 2 or less ns. In this case, modulation phase 
contrast becomes small according to wavelength, and the distance change corresponding to this is set to 2mm or 
less. 

[0013] Using a light pipe in distance measuring equipment is known. If this light pipe is applied to the distance 
measuring equipment by this invention, the special advantage that a light pipe until it results in an optical/electrical 
converter can be incurvated repeatedly will arise. Thereby, calculation of the aforementioned average determined 
covering all modulation phases is assisted. 

[0014] For the amendment reason, measuring the interior reference distance of known length before and after 
external range measurement is known in the drift condenser in an electronic system and an optical/electrical 
converter. For this reason, in the distance measuring equipment by this invention, it is put into an optical diffusion 
element into the measuring beam bunch by which the collimation was carried out so that a beam of light may not 
reach through an extraneous light way. The diffusion property of this optical diffusion element is made to suit by the 
space range by which light pipe plane of incidence is justified. Thereby, two advantages important for the function of 
the equipment by this invention are acquired. One of them is that a beam of light reaches light pipe plane of 
incidence from each portion of a measuring beam bunch, and the difference of a modulation phase does not 
influence range measurement through the cross section of a measuring beam bunch by this. Since a beam of light is 
diffused from an optical diffusion element in all the ranges of the space where light pipe plane of incidence moves, 
reference measurement with the Gentlemen value of light pipe plane of incidence can be performed immediately, 
without moreover newly adjusting a position, and, therefore, the measuring time is shortened. The diffusion intensity 
per unit area can be adjusted so that the override of evaluation equipment may be avoided certainly. Therefore, this 
disposal is equally effective also to the composition equipped with the light pipe plane of incidence of position 
fixation, and the additional radiation turn means only to composition with the light pipe plane of incidence which can 
be justified. 

[Embodiments of the Invention] Next, the equipment by this invention is explained in detail about the operation 
gestalt illustrated on the attached drawing. In this case, advantages other than the above are also explained. 
[0015] In drawing 1 . semiconductor laser 10 generates the visible measuring beam bunch 1 1. With the collimator 
objective lens 12, the measuring beam bunch 1 1 is sent in the direction of an optical axis 13 as the parallel flux of 
light, and has about 4mm diameter. The optical axis 14 of the light-receiving objective lens 14 is mostly prolonged so 
at least in the optical axis 13 of the collimator objective lens 12 at parallel, and is in the same flat surface as an 
optical axis 13. The path of the light-receiving objective lens 15 is about 30mm. and a light-receiving angle is about 
120 degrees. Consequently, the flux of light cross section is size sufficient for the beam-of-light intensity reflected 
with the object 16 which is far away, and the beam of light reflected with the big incident angle from the object near 
another side can also receive it. The image formation position on the optical axis 14 of the measurement spot which 
the object 16 which is far away seemed to be in infinite distance for the light-receiving system 15. consequently 
was produced with the object is located in the focus of the light-receiving objective lens 15. In this case, the light 
pipe plane of incidence 1 7 is arranged in the basic position. The light pipe edge is grasped by the attachment 
component 1 8 currently fixed to flat spring 1 9. It is fixed to the casing 20 of distance measuring equipment, 
therefore the other end of flat spring 19 forms the elastic pivoting section. Flat spring 19 is in contact with the 
eccentric body 21 in the state where it was made to **** become it tense. The eccentric body 21 can rotate the 
surroundings of a shaft 22 by the motor. Rotation of the eccentric object 21 moves an attachment component 18 to 
an optical axis 14 so much for example, at position 18' at a longitudinal direction. A coordination distance is about 
3mm with 1 operation gestalt. The beam of light of a near object is received in position 1 8*. In the drawing, the light- 
receiving flux of light shown with the dashed line showed this. Positioning of light pipe plane of incidence is mostly 
performed within the focal plane of the light-receiving objective lens 15. It is clear that the image formation position 
where a near measurement spot is exact is behind a focal plane in the direction of a beam of light 
[0016] Other composition like for example, a slider element or a multi-link element is possible instead of justification 
equipment equipped with the elastic pivoting section and the eccentric object which were selected with this 
operation gestalt. As for light pipe 1 7'. the anterior part portion can exercise freely, and. as a result, light pipe 1 T 
can be followed at positioning of an attachment component 18. The posterior part portion 23 of light pipe 1 7" curves 
repeatedly, and is being fixed. The optical/electrical converter 24 is connected to the edge of the posterior part 
portion 23 after the light pipe injection side. A light-receiving signal is supplied to evaluation equipment 25. 
[0017] The scarce sealing disk 26 is attached in the field of the measuring beam bunch injected from the casing 20 
of equipment at the reflection nature by which mirror-plane processing was carried out. In order to suppress 
reflection, you may install the sealing disk 26 in a beam of light so aslant. Furthermore, in orderto make it the 
remains diffused light not reach light pipe plane of incidence, the tubular drawing 27 is formed j The beam-qf-light 
turn equipment 28 which can be switched ahead of the optical incidence mouth of this drawing 27 is arranged. 
Beam-of-light turn equipment 28 is a rotatable about the surroundings of a shaft 29 by the motor. The front face of 



the beam-of^light turn equipment 28 which receives an operation of the measuring beam bunch 1 1 has diffusibility, 
and the diffusion cone 30 of emission nature generates it in this caseiOpening of the diffusion cone 30 in the field 
of the light pipe plane of incidence 1 7 is so large that the beam of ligfit from the reference-beam path which carried 
out in this way and was generated is received in all positions. 

[0018] Evaluation equipment 25 also contains the electronic circuitry for modulating semiconductor laser 10. In 
order to adjust the radiation direction of semiconductor laser 10 on the optical axis 13 of the collimator objective 
lens 12. casing of semiconductor laser 10 may be supported possible [ rotation ] around so perpendicular to the 
surroundings of a shaft 31, or this the shaft. This adjustment is controllable by the motor through evaluation 
equipment 25 depending on the selected light-receiving signal. It is also advantageous to justify light pipe plane of 
incidence for few alignment errors to the common field of opticals axis 1 3 and 1 4 so at right angles to this field in 
the common field of opticals axis 13 and 14 for an amendment reason. By carrying out operation movement suitably 
within the focal plane of the light-receiving objective lens 15, a position with the optimal signal level can be detected 
and signal evaluation can be performed in the position of this tight pipe plane of incidence 1 7. 
[0019] Evaluation equipment 25 has display 32 and the keyboard 33. An adjusted value or the auxiliary information 
for actually performing range measurement can be inputted through this keyboard 33. It is considered that a 
perpendicular position can measure one important auxiliary information at right angles to the horizontal position of 
the field detenmined by both the opticals axis 13 and 14, or an object so as a matter of fact For this reason, you 
may attach the biaxial electronic inclinometer 34 to distance measuring equipment. The level axis of an inclinometer 
34 is in the field of opticals axis 13 and 14. and it points to it so at right angles to these opticals axis. The output 
signal of an inclinometer 34 is sent to evaluation equipment 25. and is.automatically taken into consideration on the 
occasion of range measurement. On the other hand, this output signal may be used for mechanical positioning of the 
actual optical element which is not illustrating within semiconductor laser 10 or a light transmission path, and the 
****(ed) flux of light may be made to level automatically. 

[0020] If a direction is taken into consideration (i.e., consideration of the angle to which a measuring beam bunch 
collides with a measured object side in the level surface expands not only the information about the inclination of 
the distance measuring equipment in space but the possibility of measurement of distance.) That is. the opposite 
(polar) record of measured value is attained. For this reason, the digital magnetic compass 35 may be attached to 
distance measuring equipment The direction reference direction of this magnetic compass 35 is oriented in parallel 
with the optical axis 1 3 of the collimator objective lens 1 2. By performing ********** in consideration of the 
inclination and direction of a measuring beam bunch two or more times, the point in space and not only a plane 
determination but the position between flat surfaces of each of one measuring point can be determined in a well- 
known mode. Moreover, only in the gaging system equipped with the mechanical shaft and the electronic 
tachymeter. operation-detection of horizontal distance which is possible is also possible. 

[0021] As the zero point of measurement the front face, tooth back, or center of casing 20 of distance measuring 
equipment is also defined, and it is alternatively inputted into evaluation equipment 25 through a keyboard 33. and is 
automatically taken into consideration by evaluation equipment 25 at the time of range measurement 
[0022] Drawing 2 shows the 1 st solution means for changing into the light pipe plane of incidence 1 7 of position 
fixation the flux of light reflected by the field of a near object For this reason, with this solution means, the mirror 
36 which is in the outside of an optical axis 14 and is arranged so aslant at an optical axis 14 is used. A mirror 36 
may curve slightly and may be diffusibility. This contractor's various attempts can determine an appropriate 
configuration, airangement, and composition easily. When an inclination state exists among opticals axis 13 and 14. 
especially the thing a mirror is constituted [ a thing ] for this in the shape of the anchor ring around an optical axis 
14 for an amendment reason is advantageous. The advantage of composition of having stated above is that the 
beam of light caught with the object which exists far away is not influenced of a turn means. 
[0023] The prism 37 as a refraction element is formed in drawing 3 as another solution means for changing the 
measuring beam line which carried out incidence aslant Arrangement to which the beam of light caught with the 
distant object does not convert to the forge fire which can investigate appropriate arrangement of prism 37 by 
various attempts also in this case, namely, the problem on intensity produces, but sufficient amount of the 
measuring beam line which carried out incidence aslant [ another side ] converts in the direction of the light pipe 
plane of incidence 1 7 can be investigated. Especially the thing arrange a refracting interface so much at the ring 
symmetry at an optical axis 14 (ringsymmetrisch), and it is made not to make a part of core influence especially is 
advantageous. Prism 37 is switched, and as a result, prism 37 acts, only when the distance of an object is near. 
[0024] Drawing 4 shows another solution means for changing a beam of light depending on a direction using the 
diffraction element 38. This kind of diffraction element increases the importance by improving further the fine 
structure technology over a HOTOGURA fee element a concentric circle diffraction board, and a 2 Motomitsu study 
system. The outline about the composition and application of this kind of element is related with a diffraction optical 
element (Diffraktive OpticalElements DOE). Centre Suisse d'Electronique et de MicrotechniqueS.A it can read in a 
publication and the June, 1991 issue. The advantage of this element is in the point that diffraction structure can be 
fitted to each image formation property. In this case, a complicated optical transform function can also be realized 
comparatively easily. The diffraction structure of guiding the beam of light which carries out incidence from various 
directions especially in the same direction can be calculated, and it can be made to generate by photograph 
lithography. Therefore, the light-receiving angle of the objective lens 1 5 in the direction of a light transmission line 
becomes remarkably large. 

[0025] By inserting the 2 beam-of-light prism which can rotate in the measuring beam bunch by which the 



collimation was carried out. and to inject, the application range of the distance measuring equipment by this 
invention is expanded. For this reason, as shown in drawing 5 . it is inserted in the drawing 27 with a tubular lens- 
barrel 39 instead of the sealing disk 26. The prism 40 equipped with the plane of composition 41 which divides a 
beam of light is inserted in the lens~barrel 39. Thus, the optical axis 13 of a measuring beam bunch can be made to 
generate a visible ray additional so perpendicularly by the opening 42 in a lens-barrel 39. This visible ray can be 
used in order to apply this to one flat surface and to measure so perpendicular to this field a distance. When 
distance measuring equipment is turned so at right angles to a measuring object object, a distance value can also be 
transmitted to other fields using this additional visible ray. 

[0026] You may use the prism which deformed the attachment illustrated to drawing 5 for generating so 
perpendicular to a measuring beam line an inclination beam of light in the well-known mode, for example, was 
equipped with two or more parting plane or other beam-of-light turn members like [ in the case of a pentaprism ]. 
[0027] Technical problem that the aforementioned attachment is another is to convert the optical axis 13 of a 
measuring beam line in the direction of the optical axis 14 of the light-receiving objective lens 15. Such composition 
is shown in drawing 6 . The advantage of this composition is that the object which is in contact with first transition 
20' of casing 20 reflects a beam of light into a light-receiving optical path. In this case, it is advantageous to set the 
position of the light-receiving objective lens 15 to the inside of casing 20 a little from the reasons of the structure 
of the attaching part of an objective lens 1 5. The prism 43 formed in order to change a beam of light is arranged on 
the slider 44. A slider 44 can be inserted into an optical path by hand, when measuring a very short distance. 
[0028] There are few functional elements for the distance measuring equipment by this invention, and they are 
suitable for making equipment small. Therefore, the distance measuring equipment by this invention is very compact, 
and can be constituted especially as a pocket machine. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the plan of the whole equipment by this invention equipped with the light pipe plane of incidence 
which can be Justified. 

[Drawing 2] It is drawing showing a part for the light sensing portion equipped with the mirror for a beam-of-light 
turn. 

[Drawing 3] It is drawing showing a part for the light sensing portion equipped with the refractility beam-of-light turn 
section. 

[Drawing 4] It is drawing showing a part for the light sensing portion equipped with the diffraction nature beam-of- 
light turn section. 

[Drawing 5] It is drawing showing the beam splitter into which it was put into the light transmission bundle of rays. 
[Drawing 6] It is drawing showing the turn prism which can be inserted into a light transmission bundle of rays. 
[Description of Notations] 

10 Semiconductor Laser 

1 1 Measuring Beam Bunch 

12 Collimator Objective Lens 

13 Optical Axis 

1 5 Light-receiving Objective Lens 

16 Objective Lens 
1 7* Light pipe 

24 Optical/electncal Converter 

25 Electronic Weighting Network 
28 Beam-of-Ught Deflector 

34 Electronic Inclinometer 

35 Digital Magnetic Compass 
40 43 Prism 
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